14 15 running title: PrP-allotype deposition in BSE/scrapie ARR/VRQ sheep. 16 17 keywords: prion, strain, heterozygosity, PrP polymorphism, BSE, scrapie, sheep, 18 genetic resistance, allotype 19 20 #Corresponding author: Jan P. M. Langeveld, jan.langeveld@wur.nl; tel. +31 6 21 30110834; fax +31 320 238153 22 word count for the abstract: 205 23 and the word count for the text: 3041 24 111221_1_art_file_1840880_nw78nv.docx 2 ABSTRACT 25 Susceptibility or resistance to prion infection in humans and animals depends on 26 single prion protein (PrP) amino acid substitutions in the host, but the agent's 27 modulating role has not been well investigated. Compared to disease incubation 28 times in wild type homozygous ARQ/ARQ sheep, scrapie susceptibility is reduced to 29 near resistance in ARR/ARR animals while it is strongly enhanced in VRQ/VRQ 30 carriers. Heterozygous ARR/VRQ animals exhibit delayed incubation periods. In BSE 31 infection the polymorphism effect is quite different, though the ARR allotype remains 32 the least susceptible. In this study, PrP allotype composition in protease resistant 33 prion protein (PrP res ) from brain of heterozygous ARR/VRQ scrapie infected sheep 34 was compared with that of BSE infected sheep with similar genotype. The triplex-35 Western blotting technique was used to estimate the two allotype PrP fractions in 36 PrP res material from BSE infected ARR/VRQ sheep. PrP res in BSE contained 37 equimolar amounts of VRQ-and ARR-PrP which contrasts with the excess (>95%) 38 VRQ-PrP fraction found in scrapie. This is evidence that TSE agent properties alone, 39 perhaps structural aspects of prions (such as PrP amino acid sequence variants and 40 PrP conformational state) determine the polymorphic dependence of the PrP Sc 41 accumulation process in prion formation as well as the disease associated 42 phenotypic expressions in the host.
shows that the infecting prion-type determines the accumulating PrP variant ratio in 54 the heterozygous host. While the host's PrP is considered a determining factor, these 55 results emphasize that prion structure plays a role during host infection and that PrP 56 variant involvement in prions of heterozygous carriers is a critical field for 57 understanding prion formation. that in disease appears aggregated and structurally abnormal, and is named PrP Sc . 63 Sc refers to scrapie in small ruminants which was recognized in the 18 th century in 64 Spanish Merino sheep (1). In healthy situations PrP is a cellular membrane protein 65 (PrP C ) and fully susceptible to proteases, while its PrP Sc isoform is partially resistant 66 to digestion with proteinase K (PK) usually leading to an N-terminally shortened 67 protein called PrP res and contains infectivity (2) (3) (4) . 68 From many studies it is obvious that TSEs occur in distinct phenotypic forms that are 69 recognized as TSE-or prion disease-types such as classical scrapie in sheep and 70 goat, Creutzfeldt-Jakob disease in humans, chronic wasting disease in cervids and 71 bovine spongiform encephalopathy (BSE) encephalopathy cattle (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . In the 72 experimental situation these can be considered as strains when sub-passaged to 73 homogeneity in rodent bioassays (16) (17) (18) (19) (20) . Susceptibility (and resistance) to animal 74 and human prion diseases, either in infectious or spontaneous conditions, is 75 dependent on single amino acid substitutions in the host's PrP sequence. In most 76 species such substitutions occur as naturally occurring polymorphisms (7, 10, (21) (22) (23) (24) blot membranes was carried out in our triplex Western blotting system, but for this 141 study a mixture of only two primary antibodies instead of three was used. The 142 antibodies were labelled with Zenon Alexa Fluor kits before application on the blot. in both BSE and scrapie infected animals (Fig. 1a , respectively lanes 3-5 and 10-11).
175
As expected, the PrP res from ARR/ARR BSE infected sheep reacted with antibody 176 L42 but not at all with SAF84 ( Fig. 1a, lanes 15-16) (Figure 1b ).
198
The validity of this approach was confirmed by mixing a VRQ/VRQ with an ARR/ARR 199 BSE sample in loading buffer in different proportions from 9/1 to 1/9. The output 200 versus input curves for VRQ-PrP fraction of PrP res were concave but approached 201 linearity rather well when using either the SAF84/L42 or the SAF84/Sha31 antibody 202 combination (Fig. 2) . The final data shown in Figure 1b The role a certain prion type plays in susceptibility and resistance of the sheep host is 239 strikingly reflected in in vivo situations as will be exemplified with three different TSE intermediate incubation times (14, 27, 36, 37, 40, (49) (50) (51) can not be excluded as another factor for the potential difference in allotype ratio 257 between BSE and scrapie infected ARR/VRQ animals but susceptibilities to TSE 258 within a breed (in casu Romanovs) are expected to be largely independent of 259 polygenic effects and this may also apply to between breed effects (14, 53) .
260
Therefore the allotype PrP composition in prion material as found in our results is 261 reflecting the effect of the type of TSE or prion agent rather than variation in the host. to PrP Sc conversion (13, 14, 36 where he was going to apply his education as molecular biologist as a full time PhD.
319
The Roslin Institute material production was funded by Defra, UK (SE1432). The
320
INRA and CVI material were produced in EU project QLK3-CT-2002-01309. This 
